Transections
at the body of the stomach caused slight or no increase in contrac tion pressure of the pylorus, a slight increase in the incidence of anti-peristalsis and slight or no prolongation of the discharge interval.
On the other hand, transaction at the borderline between the corpus and antrum of the stomach resulted in a marked increase in contraction pressure of the pylorus, a marked increase in the incidence of anti-peristalsis and a marked prolongation of the discharge interval.
The results suggested excitation of the pylorus. As the level of transec tion approached the pyloric ring, the electromyogram taken from the pylorus showed the evidence of excitation but the contraction pressure of the pylorus gradually lowered, probably because of a small amount of muscular remnant in the pyloric portion.
The contraction pressure of the pylorus was approximately equal to the control value when a transection was made at 1.5 to 2.0 cm proximal to the pyloric ring.
Recently, Sugawaral and Shiratori et cal.2 investigated the effect of transec tion at the borderline between the corpus and antrum of the stomach with the aid of electromyography and obtained the result that the anti-peristaltic discharges became more frequent and the discharge interval of normo-peristalsis more prolonged in the portion distal to the transection. This indicates the importance of anti peristalsis in the pathogenesis of pylorospasm or passage disturbance at the pylorus after gastric resections with the pyloric antrum left behind. Shiratori et a.ll.3 noted previously that section of the vagus or splanchnic nerves did not significantly in fluence the result.
The above-mentioned condition seems to be caused by interrup tion of the stomach wall itself and suggests the presence of a regulatory mechanism in the upper part of the stomach over the lower.
In the present paper, the attitude of the pylorus is described especially in relation to the contraction pressure of the pylorus and an electromyographic pattern after transection of the stomach. tions and two layer anastomoses at right angles to the longitudinal axis of the organ at various levels, i.e., proximal 1/3 and 1/2, distal 1/3 and 1/4, and at 4, 3, 2 and 1 cm proximal to the pyloric ring (Fig. 1 ). exactly inside the pyloric ring (Fig. 3) . Two bipolar electrodes were fixed to the anterior wall along the longitudinal axis of the stomach, one at the pyloric ring and the other 2 cm proximal to it. Each bipolar electrode consisted of two silver chromium needles of 0.1 mm in diameter and 1.5 mm apart (Fig. 2) . A multichan nel pen-writing polygraph, made by San-ei Instrument & Co., and an oscillograph were used to record the contraction pressures and electromyograms. Contraction pressure was expressed by the height of the peak of the wave from the base line, Electromyograms were read with special reference to the incidence of anti peristalsis and discharge interval at the pyloric ring (time constant 0.03 see). The action potentials of normo-peristalsis were recorded first by the proximal electrode B (b and c) and the action potentials of anti-peristalsis were recorded first by the distal electrode C (a,d,e and f) (Fig. 4) .
RESULTS

A) Motor function of normal stomach of clogs
In normal stomachs, the motor action of the stomach consists mostly of normo-peristalsis originating from the upper part of the body and passing slowly toward the pylorus. Spike discharges always appeared preceding the peak of mechanogram of contraction pressure (Figs. 4 and 5-I). Anti-peristalsis was seen only in 3 of 64 dogs in total. The incidence of anti-peristaltic discharges in all discharges was 1.2%. The average discharge interval of anti-peristalsis was 16.5 see, which was slightly longer than 15.4 sec of normo-peristalsis (Table 1) . The average contraction pressure at the pylorus during normo-peristalsis was 4.6cm H2O, whereas that during anti-peristalsis was 5.4cm H2O. Thus there was a tendency toward pressure elevation during anti-peristalsis (Table 2) .
B) Motor function of canine stomach following transection-anastomosis
The motor function of the canine stomach following transection-anastomosis was compared with the unoperated stomach as a control with the aid of electro myography and manometry (Fig. 5 ). In 2 out of 8 cases of this group, anti-peristaltic discharges were noted. The average incidence of anti-peristaltic discharges in all discharges was 4.8%. Anti-peristalsis also had a longer discharge interval (18.8 sec) than normo-peristalsis (14.7 sec), and no significant deviation was shown between the control and the proximal 1/3 transection cases ( Table 1) .
The same trend was noted in contraction pressures at the pyloric ring; 4.2cm H2O in normo-and 4.3cm 1120 in anti-peristalsis (Table 2) .
2)
Transection-anastomosis at the 1/2 level. In transection-anastomosis at the In 2 out of 8 cases of this group, anti-peristaltic discharges were noted. The average incidence of anti-peristaltic discharges in all the discharges was 24.7%, which were much higher than those of the control and the proximal 1/3 groups. The mean discharge interval of anti-peristalsis (21.1 sec) was longer than that of normo-peristalsis (16.2 sec).
The mean contraction pressures of the pylorus were 6.6cm 1120 during normo peristalsis, and 7.4cm H2O during anti-peristalsis, both values being higher than those in the control and the proximal 1/3 group (Table 2) .
3) Transection-anastomosis at the level of distal 1/3. Following anastomosis at the level of distal 1/3, normo-peristalsis was observed in the portion oral to the anastomotic line, and its frequency was either the same as or slightly lower than that of the control.
Two types of peristalsis were noted in the portion distal to the anastomotic line; one was normo-peristalsis originating at the site just distal to the line to propagate toward the pylorus with longer intervals than peristalsis in the portion The average pyloric contraction pressures were 9.0cm H2O in normo-and 9.3 cm H2O in anti-peristalses, and were more markedly elevated than those of the control, proximal 1/3, and 1/2 groups (Table 2). 4) Transection-anastomosis at the level of distal 114. In the part above the distal 1/4 transection line normo-peristaltic discharges occurred at a frequency nearly equal to or lower than that of the control stomach.
In the part below the transection line, however, 6 of the 8 dogs of this group showed anti-peristaltic discharges. The incidence of anti-peristaltic discharges was 66.6% in all discharges. This value was higher than that of the distal 1/3 group. The average discharge interval of anti-peristalsis was 24.6 sec which was longer than 22.6 sec of normo-peristalsis ( The average values of contraction pressure of the pyloric ring were 8.0 and 8.3 cm H2O during normo-and anti-peristalses, respectively. These values were lower than those of the distal 1/3 and distal 1/4 transection groups, but higher than those of the control and the groups of more proximal transection ( The average contraction pressures at the pylorus were 5.5 cm H2O in normo -and 5.6 cm H2O in anti-peristalses, which were lower than those of the 4-cm-frompylorus and distal 1/3 groups, but higher than those of the control and proximal 1/3 groups. The contraction pressure of anti-peristalsis exceeded that of normo peristalsis (Table 2 ).
7) Transection-anastomosis at 2 cm proximal to the pylorus. Eight dogs were included in this group. Transection-anastomosis at 2 cm from the pylorus brought about normal or slightly prolonged peristaltic motion in the part above the transec tion line, but the entire antral portion below the line contracted at the same time and made it difficult to differentiate normo from anti-peristalsis not only grossly but also myographically. The average contraction pressure of 5.0cm H2O was higher than those of the control and proximal 1/3 groups, but obviously lower than those in other groups (Table 2 ).
8) Transection-anastomosis at the level 1 cm proximal to the pylorus. Normo peristaltic motion similar to the control occurred in the part above the transec tion line 1 cm from the pylorus, whereas discharges, which were neither grossly nor myographically identifiable, occurred in the portion distal to the line of anastomosis. (Table  2 ).
In summary, a higher contraction pressure of the pylorus was obtained during anti-peristalsis than during normo-peristalsis (Fig. 4 and Table 2 ), but the height of contraction pressure differed according to the level of transection-anastomosis. The contraction pressure during both normo-and anti-peristalses after proximal 1/3 transection was close to the control value, but it was moderately higher than the control value after 1/2 transection, and highest after distal 1/3 transection. The elevated contraction pressure was recorded until the transection line reached 4 cm from the pyloric ring. Beyond the limit the pressure decreased gradually as the transection lines approached the pylorus. The transection at a level 3cm from the pylorus showed an obvious depression in contraction pressure as com pared with one of 4cm from the pylorus, but contraction pressure was close to the control value after transection at 2cm from the pylorus. Transection at 1 cm from the pylorus elicited subnormal pressure (Figs. 5, 6 and Table 2 ). Thus the contraction pressure of the pylorus was closely related to the amount of the remnant antrum.
As to anti-peristaltic discharge, which suggests increased motor function of the pylorus, only a slight increase in its incidence was noted in the 1/2 transection group, and a moderate increase in the distal 1/3 and distal 1/4 transection groups, but the most frequent anti-peristalsis was seen in the 3-cm-from-pylorus group.
The discharge interval of anti-peristalsis was longer than that of normo -peristalsis (Fig. 4 and Table 1 ), but both of them showed similarly prolonged or shortened patterns when the level of transection was the same. In the proximal 1/3 group, therefore, the discharge interval was almost equal to that of the control group, but that of 1/2 transection group was slightly longer than that of the control. While the discharge interval of the distal 1/3 transection group was prolonged, the groups between distal 1/4 and 1-cm-from-pylorus lines showed a distinct prolongation, although there was a tendency toward shortening as the transection line approached the pylorus (Figs. 5, 7 and Table 1 ). 
DISCUSSION
The present study revealed that the transection-anastomosis at various levels of the canine stomach caused stronger peristaltic motion with prolonged discharge interval, more frequent anti-peristalsis in the portion distal to the anastomosis and an increase in contraction pressure of the pylorus.
In the part proximal to transec tion, however, normo-peristalsis prevailed and no obvious differences were noted in its discharge interval and in its excitability before and after transection. As stated above, the contraction pressure of the pylours , the discharge interval and the incidence of anti-peristalsis did not differ much from those of the control group after transections above the 1/2 line, but transections between the distal 113 and 4 cm from the pyloric ring showed further elevation in contraction pressure, prolongation in the discharge interval and increase in the incidence of anti-peristalsis. In the groups distal to the level of 4 cm from the pyloric ring, a dissociation of each factor occurred ; the contraction pressure decreased markedly, the discharge interval was shortened slightly and the incidence of anti-peristalsis increased gra dually. In other words, the contraction pressure decreases as the level of transec tion approaches the pyloric ring, even if the myogram shows the excitation of the musculature of the pylorus. 
